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Abstract: A new phenyldione named henrydione (1) , together with eight known compounds (2 - 9) were isolated from the 


ethyl acetate extract of Isodon henryi . The structure was elucidated on the basis of extensive NMR and MS means . 
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In past studies, a variety of structurally interesting 
diterpenoids with various biological activities, such as 
antibacterial, anti-inflammatory and anticancer activi- 
ties (Sun et al., 2001), were discovered from medici- 
nal plants of the genus /sodon (Labiatae) . In our con- 
tinuing efforts to discover more novel naturally bioactive 
diterpenoids, we investigated the acetone extract of the 
leaves of Isodon henryi collected from Qinghai prov- 
ince, and isolated a series of ent-kaurane diterpenoids 
(Zhao et al., 2007) . Besides, a new phenyldione, 
named henrydione, together with eight known com- 
pounds (2-9) , cirsiliol (2) (Linuma et al., 1980), 


oleanolic acid (3) (Tunmann and Baversfeld, 1975), 
ursolic acid (4) (Bmneskom and Eberhardt, 1953), 
asiatic acid (5) (Zhang et al., 1997), 5-hydroxy-7- 
methoxychromone (6) (Vasconcelos et al., 1998), 
10-undecenoic acid (7) (Sharma et al., 1995), ros- 
marinic acid (8) (Eicher et al., 1996) and methyl 
rosmarinate (9) (Lee et al., 1992) were obtained . 
Henrydione, as a new natural occurring product, was 
the first isolation in the genus of Jsodon . Here, we re- 
ported the isolation and elucidation of this new com- 
pound . 

Henrydione (1), obtained as an amorphous solid, 
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has the molecular formula Cı H- O; from HRESIMS 
(m/z: 247.0589 [M +Na]" , calcd . 247.0582) .IR 
absorptions at 3430, 1711 cm ' indicated the presence 
of hydroxyl and carbonyl groups, respectively . The ae 
NMR spectrum of 1 (Table 1) along with analysis of 
the DEPT spectra displayed 11 carbon signals corre- 
sponding to one methyl, one methylene, one oxygenat- 
ed methine (6 70.1), two carbonyl carbons (6 206.4, 
199.0) and six phenyl carbons . The typical signals at 
6 7.91 (1H, d, J=8.2 Hz), 7.24 (1H, d, J=8.2 
Hz) and 8.21 (1H, br s) observed in the H NMR 
spectrum revealed the presence of 1, 2, 4-trisubstitut- 
ed phenolic moiety, which was also supported by the 
HMBC correlations from H -Z (6 8.21) toC-3 © 
147.5), C-4 © 150.2) and C-6 © 123.8), from 
H-5 (6 7.24) toC- r (6 126.9), C-3 6 
147.5) and C-4 (6 150.2), and from H-Z (6 
8.21) toC-6 © 123.8) .The side-chain of phenolic 
cycle was established by the HMBC correlations from H 
-2 © 5.94) and H -3 © 3.04, 3.22) toC-1 © 
199.0), from H-2 (6 5.94), H-3 © 3.04, 3.22) 
and H-5 (© 2.16) to C-4 © 206.4) . The cross- 
peaks f H-Z (6 8.21) andH-6 © 7.91) with C 
-1 © 199.0) (Fig .1) helped in assigning the attach- 
ment of the side-chain to be at C-  . Thus, com- 
pound 1 was determined as 1 -(3 , 4 -dihydroxyphe- 
nyl )-2-hydroxypentane-1, 4-dione . 





HMBC: H A nce 


Fig .1 Key HMBC correlations for 1 


The known compounds (2-9) were identified to 
be cirsiliol (2), oleanolic acid (3), ursolic acid (4), 
asiatic acid (5), 5-hydroxy-7-methoxychromone (6), 
10-undecenoic acid (7), rosmarinic acid (8) and 
methyl rosmarinate (9) by comparison of their spectral 


data with literature values . 


Table 1 !H and °C NMR spectral data of compound 1 in C; D;N 
(1H: 400 MHz; °C: 100 MHz; 6: ppm) 
1 


No. 
C H 
1 199.0 (s) 
2 70.1 (d) 5.94 (dd, 4.5, 7.9) 
3 49.0 (t) 3.04 (dd, 8.0, 16.1) 
3.22 (dd, 4.4, 16.1) 
4 206.4 (s) 
5 30.7 (q) 2.16 (s) 
i 126.9 (s) 
X 116.9 (d) 8.21 (br s) 
37 147.5 (s) 
4 150.2 (s) 
5 116.2 (d) 7.24 (d, 8.2) 
6 123.8 (d) 7.91 (br d, 8.2) 
Experimental 


General Experimental Procedures Optical rotations were 
measured using a Perkin-Elmer model 241 polarimeter . IR was 
recorded on a Bio-Rad FTS-135 spectrometer with KBr pellets . 
MS were obtained on a VG Auto spec-3000 spectrometer or on a 
Finnigan MAT 90 instrument . 1D and 2D NMR spectra were 
measured on Bruker AM-400 and Bruker DRX-500 instrument 
with TMS as intemal standard, respectively . The EtOAc layer 
was decolored on MCI-gel CHP 20P . Column chromatograph 
were performed either on silica gel (200 - 300 mesh . Qingdao 
Marine Chemical Inc ., China), Lichroprep RP-18 gel (40 - 63 
um, Merck, Dramstadt, Germany) and Sephadex-LH-20 (25 - 
100m, Amersham Biosciences, Sweden) . Thin-layer chromato- 
graph (TLC) was carried out on silica gel 60 Fs4 on glass plates 
(Merck) using various solvent systems . 

Plant Material The leaves of J. henryi were collected in 
Minhe County, Qinghai province, People s Republic of China, 
in July 2005 and identified by Prof . LI Xi-Wen, and a voucher 
specimens (KIB 200507014 ) has been deposited in the State Key 
Laboratory of Phytochemistry and Plant Resources in West China, 
Kunming Institute of Botany, Chinese Academy of Sciences . 
The milled plant material 
(3.5 kg) was extracted with 70% aq . acetone (3X 20L) atr. 


Extraction and Purification 


t . overnight . The extract was partitioned between H O and EtO- 
Ac . The EtOAc layer (81 g) was chromatographed on MCI- gel 
CHP 20P (eluted with 90% CH;OH-HO, then 100% 
CH, OH) . The 90% (CH,;OH fraction (58 g) was chromato- 
graphed over silica gel (200- 300 mesh), eluted in a step gradi- 
ent manner with CH; Clh-Me,CO (1: 0 to Œ 1) to afford seven 
fractions (A-G) . Fraction B (4.53 g) was isolated by silica gel 
column chromatography [200 - 300 mesh, petroleum-acetone (9 
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1-f 1)] to give three isolates 3 (32 mg) , 4 (4 mg) and 5 (17 
mg) . Fractions C (3.60 g) was chromatographed over silica gel 
(200 - 300 mesh) and divided into eight subfractions (1-8) . 
Compound 1 (8 mg) was obtained by RP-18 (eluted with 42% 
CH; OH) from fraction C - 2 (173 mg) . Compound 2 (20 mg) 
and 6 (17 mg) was purified by Sephadex-LH-20 from fractions C 
-3 (1.14g) . Fraction D (2.3 g) was further purified by silica 
gel column chromatography [200 - 300 mesh, eluted with petro- 
leum-acetone (3 1)] to give compound 8 (5 mg) and compound 
9 (5 mg) . Fraction E (2.6 g) afforded compound 7 (7 mg) by 
silica gel column chromatography [200 - 300 mesh, eluted with 
petroleum-acetone (3: 1)] and RP-18 (eluted with 30% 
CH, OH) successively . 
2-hydroxy-1 -( 3°, 4 -dihydroxyphenyl )-pentane-1, 4-di- 
one (1): an amorphous solid; [al + 145.7 (c 0.1, C;SHsN); 
IR Vás cm’! : 3430, 2923, 1711, 1612; ESIMS m/z: 247 [M 
+Na]*~ (100), 471 [2M + Na]? (6); HRESIMS m/z: 
247.0589 (cacld. for Cı Hy OsNa 247.0582); 'H NMR 
(C;D;N, 400 MHz) and °C NMR (C;D;N, 100 MHz) data see 
Table 1. 
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